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(54) METHOD OF FORMING FILM WITH PLASMA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
forming a OF film effective as an interlayer insulation 
film of a semiconductor device. 

SOLUTION: Using a film forming gas e.g. CnFm gas and 
CkHs (m, n, k, s each integer) a plasma is generated by 
e.g. the electron cyclotron resonance to form a CF film 
of a specific dielectric const, of 3.0 or more, pref. 2.5 or 
less on a stage 3; n, m, k, s being determined according 
to the adhesion and hardness of this film. The CF type 
gas is pref. one having a double or triple bonds or CF 
group coupled with the four bonding arms of C. A gas 
contg. C, H, F e.g. CFH type gas is pref. added. 
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[it^^n ii>i&<i45C„ F. Afy^RO'Ck H. 
-^r-^^TT'^X^^tb. ?l^a<*±Cc:7 •;.3^S8S^HI*- 
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IBISJSt (n + 1) «B©IBilSUl©ia*«Sll-C^-r 
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[0 0 03] 
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[0004] *:«BJ«. C © J: ^ i&*t»®T«:^c 2n?t 
[0005] 

[ss4«^-r.5fc8f)©#g] bS*si©»bh«. iJ>«c 

<<»:*>C„ F. t]':^lSa>C^ H. (n. m. k. s 
[0006] 
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^«iii4;?/x©a^^)E:^3^cif i cFwmmtom^ 

*s*-5o ^t*c:©S|]|fe©}|^,«Ccfflc»e>n^:/-7X-7^&® 

$^©— 0a*s 1 cc^-r. SJK-rsjr^tcccT'^x-r 

1 «t;w 5 ^ A^{c J: ff^^ S tifc 

L/-r7 7Xv?:^S-IS'ijmS©7*7X-v'^2 1 C 

©T:^tcjia$-&-c»«g3n. :^5Xv^2 i j:»3«p 
S©:^^i^fgf«©^M^2 2i3i)^6^c^= ii*ic:©3as 
10 ^2ttSWk3nrH2'am[4(c^cori^€>„ 

[0 00 7] C©X^S^2©±^«> MPStlTC© 

?f$iS5tifcfflffl^2 3 *smS(c^w 6nr*i 0 , 

S2l*3©m^ttSS*iNIJt-r€.4:"5{c^corc>S. C©® 
jl.^2 3©i^fflij(ctt. mtf2 . 4 5 GHz ©rJ'^Xv 
^^©IgFJSitiEmigillR 2 4 CCM>^ 

3 ixfdmWB 2 5 6 nr *5 <p . WSiS^sasgP 2 4 
m^b/c-e^ i'nS^MJ&^g2 5 -c^rt urM®^ 
2 3*>e.::^^X-7^2 m'^.^PAUffSJ: ^KI^c-pTI^ 
20 ^. 

[0 00 8] ■7'^XvS2 1 ?:IE:iiiTSffliJMCCWt?J^« 
© K ?& -3 r 1^1? tc leg L- /c 7* ■S' X -7 ;tf ;^ y X ; 1/ 
2 6*iKtte>n'Si?^tCC©>'X;l'2 6K», 0^L^t 
l^-^'^XvAfXil, tai;^UA r ^'X-^^Oj ;<7X?!i*iSM 
7"^Xv^2 lrt©±lf|JfCA r ;^*;^^0, 

CC35:-:>TI,>4. a*iacfi>'X;l/2 6»0H©«*t<t*« 
t^^/ces?>2:*:L/3&ifBl8L'TC>&l»*J. l9^{C»-€-nJW± 

30 [ 0 0 0 9 ] sfc. 7*^xvS2 1 ^^m-t ^mM.<r>9\^ 
2 2 ©T:&iiij(c« y > ytfc©^iai!jS!Sta -I" 2 Qimm. 

Sn. :?'^Xv'S2 l!{r>6fijEilM2 2KM-oT±*»6T 
tc|qj*>^ai?mtf8 7 s^^/r^xoiawB^ff^^UfS 

[0 0 1 01 C©J:5fc:7'^Xv^2 IrtKJSiSiSt©^ 

40 0. cn6©tBi:fPfflfcj:o±faECR7-7X-7*i^^ 
-r-S. c©B#. |?ffBjaigi!ttc-CBuie3IA;*7XicitiiS{'Pffl 
D-c x-^^snf i^sgffi-efl^jss c t ic ?c 5 . 
-r^cfc% C ©Slg«. n h n '^^^i* < E C 

[0 0 1 1 ] -:^iaR5cliiS2 2©±gPBP^^'7Xv^ 

2 1 tjiaLt:(,»sai5^5-fc«« >i^t^©jjSM//x«i»& 

g|53 o;?>5^i^^nrte«3. i*3jaB*>^Ras//x*ii«m-r 

50 r^I/SJr^-iJisSiO^ftS l©±tC. t-d'«rF«iiSlL.fc» 
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3 3 tew:; i>'->WCc >f |^3it?fc^^)^[>^^•'(' TJ^S 

[0012] ;XtC±i^<D$|g«:ffll^-C^SM!!:afl£f 

i/M 0 ±{c c F nj: 0 jJc i.Jira«giiiis*?^^-r 

SSH L/fctt. mMm 3 5 J: 0 rtglS^iS^^gf IH U -C0f^ 

:/^XvS2 1 F«}'^:/^X'v'^^ffl;y:^m«A r iix 

^mKti>t^l^fSmijxmt^U3 O *>6^)!iS2 2 F«3 

ae 0 s c cm&0*3 0 s c cm-C^ATS. -€-LrJE 

*^-:>lRJiI?SS?iSiS|53 4CCj;0*gS-&3(;ci 3. 5 6MH 
z. 1 5 0 OWO^'WrxmE^rElUfraT^iWc, £(» 
^3 ©affiSS* 3 2 0 'ClOBC&th, 

[0014] •:f=7X'^ms£.mMmm^^2 4*^6© 

2. 4 5GHz©lSJlifi? (v-^^djg) ^?j?«2 5 

^ns. c©-7'7Xv^2 irtJc«. m?ln-/;u27, 
«8 7 5*''iJX©»3rEn»n3ti-r*3D, c©fiaiitBi 

v>f i/pjeMiOfflS^'Pffl-CE (SI?) XB (fiSI?) * 
^L-rM^-tf-r f P hP>^*«!»*«4D. C©*i!StCj: 
OA r **;^3557'^X-7^b3n. moltS^gKasn*. !fe 
*JA r i)X^m^.^i>C J: 0 :/'5^Xv*i^^fb-r-&. 
[0015] ■:f=yX-7§EJSm.2 1 J: 9 fiSMM 2 2 rtlCjjft 
^^Ji^/c7•5Xv?3£». CCCCft^&StlTl^^C, f, 

— :Sf:?"^Xv-r:t>C©F!|-C»A r 
v§|t3ii?>ffl©/<-frx«E{cJ:'3't?x>'M Oic^ltii 
Sn. 'i/x-'M oa®©>'>-:Sf-> {GflgP) icitfiSia/t 
CFIi©ft4A r '^:^■>©X^^• f iiauv^yifi'^micj;: 

[00 1 6 ] CCr2|s:^B^^ttES;M;t/^<i:UTC„ F. 

Ln. m. k> s«SiStr*^, ||®l<bUrK> C„ F 
. **;^£C. **:^ t©?jSS?&^Af 6 0 s c cmRO* 
3 0 s c c mi L. -?-©fte©::^PH2^^ft=K±KE©^]!fS 
©JBJiilSlClCUTJSS 1 wm©CFIi'&fiSISO, ^6 
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nfcCFIS«:o«,>rJt^m^, 
[0 0 1 7 ] C„ F. iJ:^^l'Xit. CF, > C 

, F, . c, F, , c, F, >ii'*ffli*sci*srir, 

$fcCk H, :</X<!:bT«H, . CH, > C, . C 
a H. . Cj He . C, H. r£ii'^mi'^?>CtiAX^ 

S2~04w^^itiis^. mm\iR:j^m$icr>i.^ 

XoymM'^Tjkb. ««1{CC„ F, #;^©min<fc©l:b* 
iO. JSEWJCCk Hs :</;^©s iki©J;b?:<torii 
10 -S, *ii»ilii^lii©#M©3S,'^^,(cfBi!tb/cS!5fii*^r-^'^ 
0a^«H2n»;^«C. F. ii7.m>C^ 
X©«*-^t>-a-Ctt. i:bSim^»2. 3r*4. 
a_hK©7^-f«C. Hs^^/XiL-TH, :</X*ffll»fc 
^©-C*-5). 

[0018] J:biis^©S'J®cot,»r«, -<r~>>j3> 

^EKCFM^mfiSU. M(C*©±{CTJl'5-'?Alig 

. >; 3 > B i i ©r^{c tt^m^y - ^? © 
mffi*fiSi^0-ccFiii©J;biim^4#J^bfco ?g«14© 
a'J5etc-:>l,»T«. '<Ti"; 3>aSfcCFM«:Ji5Ji!tb. 
20 C©CFIi«ffi{CSg«^^^g?«^lr-@^U. ^'^^^ 
I #±Cf T C F M^^-^T y n 6 n/c i ^ © 
iiSIK^^#tiLM»^9©?lt?±if;^ (kg/cm* ) (0:K 

i>ximmif-{ i'mwmmMDu h - 2 o o ^ 
mmmi 1 )i^^^fl*¥So. 1 umjw 

T©Hfti6IE^^(C j; t«il?t«5 0 0 m g f . 

2 9mg f /s e cS5i^Wfi«J#^5 s e cO^X 

cFmicMvxmLi2,^mm^n-ofc, WLiLi^m^^ 

D (Mm) iT-Si, fi^iSt (3 7. 8 3 8) x?t«/D 
30 ' ^r«3©JgS (^'''(:^5 u'i'^S) iUfco 

[0019] 7^>'^•'^x©^gji^b^c*r^c;-r■sfc^^>{c»i:bsl 

g-cabf). c©®H*?SIS-rSfi£M**x©iffl*^*3i±© 
ffilB«:0 2 cpl^^-c^-r, fBStttCO t^T »±^©S?)R 
©ti^. 2 0 0 kg/cm't^±^>ntff'''N*'('X{Cffi;?f 

Ji^/^:i ^(ci^iij*5n©*j^n«nj < > c<Dmm^m 3 
\imm^wmfimmhxw-isit-r^x v =f->^ k> i^nw 

Blltc^c ^/c*. 4 0 t^iW* U < » 5 0 fe(±r c 
40 i*5'il>^T?*0, C©i5H^S4 4iMi^r^j^^. c©J: 

©F©l:b^*^<-rn«J:l»*^ F©Jt^*i^®ff4t 

m«tt3&5S < A^-^K 3 < ^£ 5. C ©a*«m«i4 

n. F©l:b^*J^tii. C-CS^*5ii>^c< i^c-S/cisbi 

[0 02 0] m.'>xim'mmt^^< . ^^-o+^ttmm 
tt. m^^m9^-ri>fctbic\,m2-m4(ommm.mi}^* 
-'j^^y-:/ri,mmxi>?>cti!fi0iti^i.K fttcums 
50 «:oc»-r». m^ommmm^f^^tixi^^m^cFm 



^^%i3-X t U fcet3^<D7" P -te X^tC*jl^ -2) C F 
CP, ». CF, . CFSRCJfC-CF, S*s^3EtlT 

[0 0 2 n &i.±<DiLti}^hiLm<omM<of^m'CfimL 

ti}i9ttF^^. ncfc±j^ot«Ir»c„ F. iir^mfC^ H 
[0022] *:^?3<Dffe(Dll*S©J&^-C». 1^;«/X-C 
mtfC, F. :tf;^^C. F, c© 

F jiia«ifi<)^smc«nT i ^> 

l9Stc^cor4>F (:? ^r|g) ©St 

w*j^^ci> £ to c <!: -c* ip^iswrntmatj© 

C©a*iii5'Xg«^^«4 5 0 "CSK©a^'rtf*? 

A s 3{>s. c © -7 a -xg»*5j 4 0 0 'c^it^tf t)n 
4. C© J: 5 {c®ratfti»)gl*i^MSJS<fc *>m^iasic * 

111 2.0 
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*SlM34Tfc«!:#{CF*sjfelt**5. OrCiF 
■^©;*f>^ tctt'^r F ©fett3&S:a>iiil». F ©tfel^J&i^ls i 

tkii^s&si*^ s L . c F mnwoim^c a ^mmtifi 

licfJc MK:«:^;^iL.r^WSCi75>6CF)!i£WM 

i©^®-e©iHJi8fe|aco-^-r< . s/cTJi'S-"5AiS 
i^©J.>5^>i'BticfflC^6n.5C 1 <bFi©#iET-r-r 

C4 H, C, F, (CF, = CF, > ^'XSLCItC 

, H, :yx*M*4:^fXiUr^^ 70sccm. 30s 
c c mRS>' 1 5 s c c m©iSfi-CBSMS2 2 F*3{Cfi^ 
t< ^©f&©7'D-feX^f^»^©||jte©Jf^^i|5liliL/ 
T®/?*S1 Mm©CF|g*)iaRb/t. cn^^Ml 1 
iT-S. *fcC« F. AfXJtD^C, H, ;*fXtL-C^<f 
7 0 s c c mRC;f4 0 s c c m©^«-T?#t^b/cJi(5^» 
JlJfe^Il 1 ilal^tCU-CCFMS^bfc. Cti^J:b*5 

mi 1 i-rs. 

20 [0 02 3 ] c:n6©CF|g|(coc^-r. ^fiffiCCteWS 
F. CF. CF, . C¥, ©SfettiS^MM^^Wtt-CSijm 
0?i:iC5H6 (a) . (b) tCTnf^eS^sftenfc, 

[0024] 
J?£M)$JK {^^e^'x hD-A/m i n) 
2 6 5 0 



\mm\ 1 



2. 75 



2300 



bTcm-^iatrntmi kd^s^^f. cf, cf, . cf 

. ©]Kai«*5^^c< . ^fi«j^Stt*^:;*;^l,^Ci*i^*^ 30 
4. j:©J:^{CF©StW*iii>^cl,»©»C-C*S^*iH;^C 

n. c - F m-^tifmvx i> f ^ij^i-icawtc < 
t,»©-c«^ti**ii«iS4sns, ■eur-fiiS^-¥>3S«g 
^©c-F?sj!/x%fflLifcti^K:{i. Jsp|s^^fxi^*©« 

^^micj:f). \-v-'^nmm^f&^ri?>. c-f 

*S^©F©J|?lii*^'^i L.i^j:L^JgietSI«T'ab6fcAC - 
F ife^«:f# o fc S i © C - Cte-^*s^ < 6 feO <b#^ 

[0 0 2 5 ] -m«5«ai©il*4:^X{C*5l,^T»C, H, 40 
;<7X ©tb^^:^ t < f -5 C i K J; «3 C - C fe^^: ^ < -r 
■Sc:43&s-c#S*s. c©*i^K:BF©]:b^*s<g<&o-r 

[0 02 6] -eUrSfc^^B^-CB. mMtf7.T&i>C 
¥ JkOiJ 7. tl^X . — 0(DC{C4<B©CF**^^L/T 
l,»S^«iS©*^xm«C (CF, ) , -^JC (C. F 
, ) , &i'?:#i!4*.5l^i«E{c^-<?tC, F, iJ7.^C 
, F, *'xrj:<!:i®-^L.-rfflliTfcJ;i,^ C©J;Olc-r 

so 



[002 7] -?-©®ftiCol,ir«. 1117 ( a ) CC^-TJ: 

^>{cc (CF, ) , ©Jt^. c-Fi^-^iii^nnx^cic 

Ctfc»F*i*S^-rSC<tOC&Si#^6n5*5. C*t 
*^Te<!:, ^^C»*ia-Cffltf4-^©C-Cig^%W 

bri^-SAi*. C-CM^©^*5^< ^cO, L^'fc^C 

jcjt b -r c - c ife^©aiftj&5 4 :SFifii K jAds o T I, i < 
*jj^fiS3n-s. ^ttc-cm^^^4micnhrF(Dm^^ 

1 2ffl-eab-SfcJ*. ^ftiL-cF©!K3&i^<. ffit^ibil 

[0 02 8] CtliCMOXC, F. ©J:5tC3gt^«j§© 

j«^Ei7 (b) i>c^-r^'yi>c$,^mmj^mtj:^y hr?- 

i'1f3&^i-5>Cit*r#-5*i. C-C*S-^*S4{i{cML 
T F corna^ 8 i@<i::i>^cl^fcAl:bSIS^*5i« < ^J: T U * 
^. *fcEI7 (C) tC^-Ti^tCC. H„©J:'5{C^*6 
^c-^J>jM^©«^, C - F m-^ifi^titc i » tC'iJ^-r C i)i 

^'^-r^t^i>-f-citu<Fi>«^-^t^cti)^ib. ^mmic 
^<Xjti3^ ic c - c ^^ifim% 0 r r t, » # {c < 

C, F. (CF, ) , CZ/XRytC, H, fJ:^^ 

eOsccm. 40scc ma!:/2 0 s c c m©S5 
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[0 02 9] $fcC. F. AfXSiy'C, H, fST.^^'i 
1 0 0 s c c mRO'2 0 s c c m<D^fea-ce^!|l&Ufcfe^^1■ 
ttia«|{CU-CCF|g|«:)iiagL/c, cn*J:b^fi^2 1 
5. 

[003 0] lli^W2 1 RO'tbtSMa 1 ©C FMtC-oi* 

Titollist^il 1 1 ^ i lH]^i K«s^wn-ci8ij^%tf -o 

iC^SS (a) ( b ) (c^-TitSSA^ff P,4a/c, Sfc^ 

:tefi»i2 1 mj^wm^ 1 (coiiXik^m^*P3'</ci c 

6 -S J; ^ tcHiStfil 2 1 cd:)^ *^i:kg?0ij 2 i tc Jl:-<-c 

[0 03 1 ] ||K:4s*?^(i:fctiT. ii?* C 1*1^4 
LrttCHF5fi©:</:^4^lf-5C<t*s-C#S. CHFS 
;^/XiL.-CttCH, (CH. )3 CHz F. CH^ (C 
H,) , CH, F. CH, (CH. ) , CH, F. CH 
CH, F, . CHFa > CH, FRi^'CH, F, ^Ci'* 

5fe-rC F i C W^ilT. b ©jg-&:</X(Cj:h'^TfiSP 
jiSi&s^i,^. m^UC, F, <hC, H4 ijXLayU-^ii 
;^K:fcl<>T«09(C^-ri:5fCC4 F, CDFiC, H, 
©Hi*^ifS^L/-CHFi^j:oT^O\ C-C^ASJ^JiJc 

3ns*i, :)?<DC, F. ©Fiffe:^©c, f. 
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* [0 03 2 1 F-FiS-^tCJQrSJzOttH-Filg^lC^jrS 

:^*J/hS/ii4^;u=¥^-rj^tf7!»^ c, f. ©^©po 
tec, H. ©^9>^^*s< i>mm\t.. HBgictiSSfiib^tcfC 
Gfcfi^-eftSjw. #i«K:^i?.ntf5 o%-c*Sc cn 
tc*t LT C H f S^©*' ;^T&n«ig 7 tc^n-r J: ^> t'© 

^ F i H i ?:fig^ r -S ©-C— ©^© F i <4©^^ 
^© H i L ■^■r < C - C i^^3&iJf$fiS 3 n-f^fl ^ <t 

JiailStiS. c©ci»*r:^tc#Ap,n5x*;i/^^--*s 

10 F3S©;V;^?:ffl(.i-Sll^i:t^**-C^a/£W<g<>fl^ 
^fc&K. CO^Jctb'^r F (J>m.1)i^^>ii :^m^ktC H 

;<7;^ i C H ^(OiiX ticM^X C ¥ ^.(Oti X L X 

CHF, f}:^Rl/C, H, *';?;€:^'*6 0 s c 
cmS.y£3 0 s c c m<OWmrcm^ly. ■e©fl6©:?'va-b 

x*#w5fe©*iifefiaj 1 1 1 mmic uxmmi}^ 2. onm 

mms nc^i,^x9c<Dmmmi imtrnwucsm^mn 
20 xm^^n o t c 5 la 1 0 tfCTri-rmMum e. n/c. m 

1 0 ©Ml^ i$fe©0 6(b) Ic^n-rtbSJ^a) 1 1 1 
X^tP>i> cfc ^ (C C H F 3^© **;^ § fflt ^ /c:^*s|^WSS14 
JCffinrt^S, MCCUfgfi^S lRD£J:b«JWI2 UCfcWS 

m^<Dmm.i>c'oi>xi>^micmLxia< . 
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J:bt5«ail 1 (AW7x^U) 
c ©^m*^ 6^*^ J: ^ tc C H F 5S©**x ^n«, 

[0 03 3] t^±J£:*jl^-CCFM©PB<!:'i7X^N©tgg 
^«SSai:©M^€riia-<S/c&K:. eEi^©SISfe©J^^ 
(OzfU-^:^^ (C„ F„ :y:3i + C. H. iJx<DMIimic 

m\,^tc^m icis\.^xms^mmu&^3 5 0 -05^0*2 

2 0'CtC^^^^O. fiXM3*T,/cCFMtc-oiiTlS^© 
M«^Sf =S:tf o fci C 50 1 I ( a ) . ( b ) (Cm-TS 
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S<!:5fe©S6 (b) tCTK-r J;bl5««J 1 1 t^it^xm^^ 

cfc ^ fee H Fa^©^;^'Srfflt,ifc:er3{»s«t&5^S14{cffinr 

t^-So MtcHM^S lSLt;fl:bl5^J2 1 tCfcW SfiRMiSlS 
ieEai©5? -f :^ 5 -j i?Sga©S'J^*S*^rTiatc^-r„ fc 

/c L i /^ ^cm^&f ur:^^ Bm o ^c*> /cJa^©5i! 



20 



g|]!tM3 1 

mmm3 i (awtx^jtl) 

tbiSWl 1 

tbti^i 1 (rc^rxtjiV) 
c©^mAi e^jj^^-s J: -5 (c c H F ^©*fx^mt^n«. 

:^#^cCFM5&J?ie>*a-5. 

[0 0 3 3 ] «±{C*>a^-CCFM©MS<i:'^x^>©tgg 
^aMfiK<!:©Me&^i)i^-5.fcJ*K:. et^©HJfe©?fJ*l 
©:/aH2X^ (C„ F. iJy(.+ Cu H. :^f;^©giWK 
ffll^fc^ff) (Ctet^riSg^*fflag?:3 5 0°CJ^O'2 

2 om5^'?s:5iL, ^sntcCFmic'oi.^xm^o) 
nm^m^n-otctc^mi 1 ia.) . (b)tc^-rig 

S*sf#6n/c. c©fflSK:oi,»T». '^s.j^^mtcidi-f 

* < -o T c - cm-^t^^ < 6 

<!:«tCF©|!ili«AJjlt?fe©i#^6nS. i/cBB^^iJ^ 

^4 5 0'CfiJS:*«|5BWT*?>?c*. C4F, iJ:^tC2 
H, ;<7;^<!:©iffl*-&fc-a-«. 3 5 0 •CSaf©7*n-fe;^S 

4. 



RgiljiS hP-A/m i n) 

4 3 0 0 

6 8 0 0 
2 3 0 0 
3 10 0 



8 



40 



50 



2 0 0.6 
8 0. 
10 6.6 

5 6.5 

[0 0 3 4] CC-CS l©»S€:m^rX^^g§2F«3© 

mitcFmo^mMs ag«ffiac^fiSM^<b©M<^*s9 

^fctC^mi 2&omi 3©*SS55Sf#6nfc. 01 2 

{itsg^ 3 -^-EHfln^ n■s>'^' T xm;^ tRSMas i©M 

tt. -^-i i7ti^<D^^V-^2. 7kw. C, F. 
C, H, ^'XRU^A r :?/X©j3Kfi*5^^ 6 0 s c cm> 
3 0 s c c mS^D'' ISOsccmib. tSB 0©*®® 
2 0 0 °Ci Lfc. fiS»!ai"©flfe©^«5t©3IJ6© 

[ 0 0 3 5 ] EI 1 2 ©iga*»e>^*>-S cfc 5 tcE:^*i]iE < 

<JS-3-rt^6. cnttBE:^J*«<^c-5<!:-l';i->©^l^S 

3 < ^j:6©-C?St4«*«Ml*IfcB5(f3aX^nSjIgf*5a< 
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[0 03 7 } ai 3«. 0 1 2®f'"d?4i-pft:i^<D C - Ci^^«r^< L/r?»fl«J^:ett3&i:^# < J&Si«l 

7'PH2>ii^ff©tfit?/<'fr^m;^€:owiL'> a'jsn^. 

»«±tc»p,nfcC FJgtcoiiTX h u;^cr>:^t s iM [0043] aig^S:^©A# Sic Fl^i 

a. 1. 5 PalcS^L-C^'D-feX^rtf-sfcil^CCoiJ lo ?rl 00 0W« 1 5 0 0W> 20 00W, 2 5 0 OW. 

r4>ef=ti:T^L/r*^. ;^ h bX<Dtt»tt;^^{Cj;«3tT 2 7 00W. 3000W. 

r>fc. 3 1 00 0 0a^>*';^^•P-A©CFM«r8>r>5^•5i 

[0 0 3 8] S = E (D)' /6 (1-V) RT -'^±(c^ML. eExBbfc42>'>'X5^ t- >ftfC J; -oT??«14 

fc/£L/S : u::^, E : 'J n >a^©i'><^^, ^SiJ^L/ci C -5^ 1 5 tC7K-rite**^i#e.n/c„ v-^i' 

V : '>>Ja>»«Od<rv>tt. D : >; 3 >SS<DJ5 niK«:;^3iUi1-©:7'nH2X^mi. lal^O^^l^ib. 

3. R : T:CFIi®MIP(T F, C, H, :«/;:^ROfA r 6 0 s c c 

«D fe+^J-M^Sl^'JjcDi-r'S) >^ h UXlcist^^ m. 3 0 s c c mSO' 1 5 0 s c c m©^S-Ctt$§t>^ 

raS. fISgfJii*. CFM5!i^e>S-r>"J=i>a®*ii<D EtJ^O. 2Pa« lEg^^MSiS^ 3 2 0 'C. 4gg^ 

J;^^i;*j4*'i:fri,»S*»©ES!lr*"3, COJa^txXV 3©^>'-^ Txm:^»* l 5 0 OWK^^^^L/fc. -€-©ffi 

J:t.rit!lffi{C^d^SD-S*^6r&-S, •?-L'-CHl 4Kfl^ [ 0 0 4 4 ] 0 1 5©M*3!p6^*^S i^ajg? 

TJ:^{CCF|li*s«a?gK:;&5^<i:T5.JS^lcmi^*>6JIIi m;*j€rAt < TSiConrC FM©B5«1±*S[pI±L. IX 

Lh. i^ya>affiK-e©#(>*^m<fc^i-r-5©'rC ?5«14«2 O O kg/cm' jy±-CS)SCi;&sjf*L't^ 

F J^*S'> 'J =1 >SS*i 6IISI?r*H:f -S C t Aj: S „ C i ^ , ffiSftt i ^ ^ /cl^ T S i -7 ^7 ajg^m 
[003 9] cn{C>!tL/TCFM©iilS5t±*m>l#^JC 1 0 0 0 WJy±-C4)2>C i*Si£:>S-C*^. 

tiCF|gSf**iifi|*6^t^-5©^. CFI!i*i5^'j3> ci2S^^:t>S{C. f#6nfcCF)S©ffiF«i©MJl©ia3— 

a®*>6?i5g6n-sc<!:{c^c^*5. ^\m^<oxYu:^tii ^^m^fi^tc^mi Q^cmtm^ttji^. Mm±Mm 

)te«f^-7-«:CFS©an(CBA«3WW. C© 30 «tt©f=-^?i^t>-lf ^iv-Y i'a?g^«;^»2 0 0 OW 

f'-3/"i&iyj35J-r<i:tCCCFBl3&Si^y:3>a«*i6fHJ*in feUi-C*4Ci*l|g*Ll>. £:©0!|-Ctta3M^2 F^© 

SJ&iS*:>*mSC<!;K:<J:ortfo;fCo ^A«0. 2m' r&-5Ci*:>6, X^lfS2©#ia^ 

[0 04 0 ] i^J:te^^^*©S i M4)|nI:fi|©<a(fij{C*^ S^DtCii:>S>iv^i7ni^m;^j»I 0 00 0W/'m' 

s i o, ©«^K»e^y 3>i^j^llS{^!g{©«*sA ±-c*^. v-f i7na^S;^»*s2 o o o wti±©^fl:rjiS 

lfi»©-c, )8©«t?gi4©i5»«WK:. :^#J&ffi|iS(C:^j*s lli3n/tCFK©«SK:o(.^-cfeS3'><.fciC5+^*{c« 

[ 0 0 4 1 ] 0 1 3©*s«ji>6>]!i§ijAin*Ee±-r-5/ci6 tt*SI^iI±-r-s©w. fiSi^:<7x©ffitta©i4«.^i'=<^-*s:A: 

KttE:t»«:lPaOTCC-r2.C<!:*J»*bl>. ^r<, C - CiS^ISj&sIK ^tS©-C»^t<,»!{Pi}ta'J3 
ii*^(C'f:i->KJ;^[yig|J©WgP^©J^-:'5^>^#tt* */c^*^-tt*ilSi±-rS©«:?'^XvSge[©J^ 

'pt£<t^bOQ'^mBJA-imt^7Lhirii>i)\ C©i [ 0 0 4 5 ] |gCC*fcv-< i'Pj^m:;'3«r2 7 0 0 WiCtS 

*J*|giaa[tLr4 0 0 0:j->yxhO-A/mi niii JEL, «cB#©^-«'rTX«:^J*^^t:CFil©Sg«14R 

±*lt«UJ:5i-r.5<!:01 2©*'5 7*^6BE;^«1 P i>'BrtliJ*©i^H4fc>!t-ra^W rxS;ti©li!<??ft*il| 

a^T-C^SCid^WSUCio C©JjSMjiS©:^# 3 '^fciC -513 1 7SO'S 1 8 (C7n-r*SmA^f#6nfc„ ffe 

1 Mm©CFM©^-r-2>Cc$,ft:oT. 5";-^> ©:7'alz;^^miH 1 5 (c^-Tf^- 5"£:SiJSL/fc<!:# i 

^xefe^Mor. mm^o i o~i itfe©*&ffi*u isi— ^-c**. c©*ss*>6/^'^Ty^s:^©:^t3» 

J;^i-r-5«^(;c3Mmur**/c4>©-c*-5, 1 ooow«±-e&sci*«jf* c©{aj-c5J$sg 

[0 0 4 2 ] 1 2®f="!S??:<!;o/cig-©7"P-te -^SOiMOffiaiiS. 1 4 X 1 0"' m' "rab-S CtA^ 

;^^mc*$t^-C^MTXS;^«rl 50 0WiO, 0. 2 6, #{4ffi«^0©itf* UC^m;^K3. 14W/m' « 
PaStf 1 PaK:*Jt»r^^tt«>ji*oIfig%T;^-ii' h 50 ±t?*S, %*JC©J:^)5:^fef|:tC*jl:r^CF|0|©J:b^m 
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[0 04 6] SI 9{Ja<55ji^#14^C^t•r-S>'^'-<TXS 

[0047] ^^i»-C2|E^??cofl&©^©?i5^{cot,»ritt 

Lt^tc^, tgg•&^C^^'-1'TXS;^^:E^^l^bTA r 

^©^*3&i** D^»3n>5:< J&O . sJ^'-f F (^) 20 
[0 04 8] -ec-C2|s:f6Hj^tt^ CFJg^sO. i-ffc^S 

;^#^i^gE3 0*^6RgM:'/Xf!);^«C, F, ij:::^^ZJ^C, 

[ 0 0 4 9 ] H 2 0 «0z tiX^m^m^cmmiyfcM-^ 

O, i r, C F lil*^b#a«){Ci 4/-r -5 i^it 64a 

[0 0 5 0] Aviiyi.^y''7X-7iiXtVXm<i^f(M 

f3«tt{b$nr>^*>{c^:i9. c®fc^*tSa#o-'^'-fT 

;=^m:^^cJ:f^■^;J.>'^{c*fL.-rlal>gie14T'jff?^■r-2). c 
©MSEI2 OtCTnTcfc-^fCi^icpgp (fflPOSP^) ©x 

■cfcaAjA^^tf ^c:i*i-c#^, cntc>rtbrAr-< 
TX-ti' hJ:b*s;^#tiIM]g|5*aiJ)jit?J«^K 

w. a»ji*tc*fL/t:mp©x .y5^>i^*5ii(,>o*i^c< so 
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[ 0 0 5 1 ] O, :*/X©^&**fi6i§-r ^fc«i>(c, 0 1 (C 
n^-rilg<&fflt,». C, F. C, H, ;y;^RCKO, 

:^^:^*RS)g[:</X#^S|5*^6^^ 60sccm. 30sc 
cmS,0'2 0 s c cm©Sfea"C«l&U/cJS-^i. O, fi 

m*50. 2 Mm-t?ib4iag|5©«|J?>ii;5^i55|^^&tf-5/ctc: 

4^m-5iTK-< K©^^5&^m6nfc?&s. 
JnL/fc«^icaT:^'^^7 H:b*5 5-e*or4>#'f F©^ 

[0 05 2 ] /cAiUCOiliJtCfetiT. •7-<^um'^ts 

*2 7 0 ow. igg-&©^wrxm:^^ 1 5 0 ow. H 
0 . 2 p a , t!5a^©^a?afi* 350 -cic^-f? ^ 
s b -c*j 0 , -e©f(fe©^f»^«gta©jiJS©fl5M©sfeff^ t 

[0 05 3] ^fc±a©J;"5(cO, :</>^(;c<fc Sjb^fi^jx 

't<owmuOz **x©efef&*>e>^M**x©«iii&{cw 

[0 0 5 4 ] 02 1 tiC©J;'5i^c:^accj:0 7'PH2;^*s 
'i7f:>ti^m^=kmtm-^^^ . 02 1 (a) 

>i^n> i O, M©±Ci:r-»i'5x-i»Ai^4 

F. fiX^XJ^C, H, :^';^fCcfc'3^IK*tf ^<i:ia2 1 
(b) iCjj^^J:^{clgiSg4rad^CF)«4 2JCj:Datoji 
t;^'<5' M:bAS?«C^l^id«-^ F4 1*1J^J?S$ 

4a -So 

[0 0 5 5 ] ^Ir^TO. :^f:^(Cj:0CFIi4 2^x-;;5^ 
>y-r.5i. 1112 1 (C) :C7n-rJ:'5 4CEili4©ffliJStc 

cFj|ji4 2*s^??o. iapffl!i*sjj;<. ii©:93!>fiKi,*i!aaiJ 

^;V;^iCW0mrfi5c)li?:tf -^i. H2 1 (d) 
[0 05 6] eSBI^XA^^O. 5 

>i^B, c©wcpse>-r, m«±ge©B2 oic^j^-r<fc 
•5(crap*5S*if?*'Wfct#r*orfeJ:(,iL/. -ecfife 

±^©j:^Kiia{ciK6-r— xe©*-c2ep 

[005 7] c ©J; ^ ^cT^iSo^^^WiSt-S/ciifcH 
l(C^-rSia«rfflU. C, F, C, H, iix^fj 

6 0 s c c mJfcOfS 0 s c c m©SEfi-C6 Ofj-fsll^ 

i)^ti-CO, ;?7J^5 0 s c cmiC^i3#^-C6 0#m 
x-^5^>i^?:ffl\ JSCCC4 F. iiXSa^C^ H, Z/;^ 

jc^a»)#^t:i 2o#M^iS€rtfo/cic5, wmm. 
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[0058] fc/cLC<DSI,i|{Ct$l>-C. -7^ i>ummtS 

'&2 7 0 0 w> $^e©^^•-rTxs:^3% 1 5 0 0 W. EE 

t}=S:0. 2 P a . ©a^CD^BSS?: 3 5 0 'CtC^^ ^ 

[ 0 0 5 9 J 'Aic:^^Bmm<omm<Dj^imicr>i,>xmm 
-cittw-r-st. iis«)*{coi,>-c«02 2Ks^-rj:5{c 

jgHiiga 2«:fflC». cn^Sj®5 1. 5 2©|al»i^r-i:a 
U^lt\t. m^\t2. 4 5GH. (D-^-i i'um^mt) 

■r?>mmmmM=i:m^. cc*^e><Dv^5'Dis?r. mm. 
igifss 3*i'E.ai;^j3n-2.mtf 1 oh.~i okh» <d 

ii5J3jSmM5 2 13. 5 6 MH» ©WJliS?: 

5i->©i#{C»2. 45GH, (*Sl»W13. 56M 
[0060] cooo: -5 ^c:/3i4{c J;S^|J*^i:-^Cirs^HJ-r 
Wf-<DmSL1fiW-Mtl>'CmyL\t 1 2 e v*ie>4 e v$-C 
TAJ'S. cnK#li:/^XvafSib*^^«l 0"<H/c 

m' tciawt. ^3tt«iSltc%i. c©«^^%^2 4^c^ 

[0 06 1 1 cn^c3*o■r>'^•;^;^lai«. :t>. 

^^3&sj|a c <3 . tie o rM^^iae*^^S!i^c±#T 
*5il^W{CiiatSn-5Ci{C^c^. C<D«^*^2 5JC 40 

[0 0 6 2] C, F, iiTs. C, H, i^-XBLX^Kr 
^r^-tf eOsccm. 30sccm. 1 5 0 s c c 

mrftit&u. •Siiss 1 . 5 2cD^^•;^;^iil?fii^^$:3 o o h 

i)a'<fciC5S2 6{CS^TilS**J^6n/c. ffe©7'0-fe 50 
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27 0 OWZ^O'l 50 OW. E^«:0. 2 Pat 
igao©*aDSK*3 2 O'CiL-. ^©fte<D^» 

[0 06 3] -'■{Jl';^:7"^X-v';&fiJfflL/r7^ci--r- vib?: 

1 0 o%*^e4 0%^-cTif sccsei,^ «^?as<Dfl5ti 

[0 06 4] f'*--r^i:t*M(c. 4 0 %jyT{c(ST-r 

J:b%«iS^b-r -5 Cite J: fiSIBi3K^l«il±-r4Ci*s 
[0 06 5] c©J;^>K>'^•;^X7■^Xv%fIJffi•r -5:^54 

JW±ic*ii>-r*^Ba« E c R xv^aas^giuii- 
OT-^Xv^offiSlg. tcjSfflU-c*>J:t». 
[0 06 6] 

[HI] *i6Bj©:/7XviSii:^ft*iiife-r4fcjt)fcm 

[02] JSIi^^/X ©as i C F J8©J:bir«^ i ©M^* 
[03] fi!tJS**;^©affi<hCFM©Bgi»tt<!:*^-ri^tt 
[04] fiR)ji;<7X©aSiCFjBi©W3<!:©M«^5e^T 

[06] CFHi{coi,^rfig*^^b3ti:/ti#tc|^-r 
■sMi*©Ma^#?©ss«^^T#i40r * s . 

[07] fi5cM;^7X©^5•^=■^jg>&^•rl^^?S0-C&S, 
[08] CFM«coi,>TSe[*^<b3-efci#Ccf^-r 

sm<*©Ks»w©^*^^-riRftt0r * s o 

[09] ^)li;?/X©JSPfe©^5:7i^-riJiB^0-C*4. 
[010] CF(itC-:>l>TSJg*^fb3-l*fcit(C|£:^ 

TS«*©sa^«T©*s»%7n-r!^0-c* 
[011] CFMic-^i^rsgf^r^fbS-ii-fcilrtc^Sfe 
r *»i*©««^tiT©^»=&^-r#tt0r * 

[012] :?'cH2XEE:^;39©''WTX®:^iJiSMiiei 



(9) 
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[01 3 ] 7*PH2;^JI:^iCFIi[<D;^ hUXiOW^?: 31 

[014] c Fji<D;< h \y::^<om^^7n-rmmm-c$} 

[016] cFm<ommi^-^i<C)(tri,-?^ i>^mMt} 

[017] cFM©m«i4{C)^f-r -frxs:tj©«Rff 

[018] CF m<D!^mi^-^icM-r^^^-{r::^ntt<D 
tS#tt«:^-rsiiiW0r * 2. . 
[019] ^^-^r:^nt>tiMibjAfyujmrm^r:^^ 

[020] c F liic J; imw.m<Dmit)iL^(Dm^^m-r 
[02 1 ] cFmic^^^m<om]foi2A-<om^^7jk'r 

[02 4] -^^ffumm^. ^^x-7fgg. 
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[02 5] -^^^ummt). 7*5XvsgjK. i&^m=f-m. 
[02 6] i7iam.n:hVLz:^^<'<T:^mtji*>. * 

[W^lttHa] 

1 r^7Xv«!ffliiga 

2 JC^Sii 
2 1 

2 2 fsmrnm 

2 4 ■r-Yi'Pig^igi 
2 6 y'z'X-ri7xy:^)V 

2 7 ^Se=i-1'^V' 

2 8 liSHjai^a-f;!/ 

3 icS^ 

3 0 m!^ff:^m^sii 

3 2 t-^f 

3 4 >'^vr:^^6^!S 

4 TJl'5-'^7AiEiBI 
4 1 tK^ K 

42 CFdi 




[03] 




t/B (r/c> 



[09] 



F = c' 

F2C— C— F-s. V 

I i-CF2 
F I I 

F2C— CF2 
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(b) 

F2C — CF2 




29A 290 285 
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[g|l 0 ] 



[@1 3 ] 



6« 



sc 



31 



IS 



CF3 



CF2 



CF 



mi CPa) 


XM/;^ Cd y n e ft/cm* ) 




0. 2 


-1. 2x10^ Cffitt) 




1. 0 


-e. 9X10^ CEBfiS) 




1, 2 


1. 1X10^ (5fS»*J) 




1. 5 


1. 9X10^ 




2 


3. Oxio' (3f3l»» 




1 0 







C12) 
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1 1] 



mi 2] 



5C 



W 



31 



IS 



CF3 



CF2 



CF 
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[025] 



(a) 



B 



irfVcrt? 



( b) 



►l2eV 



^ (c) 



i 

V 

D 
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60 60 40 
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(17) 



10-1446 



mi] 



(a) 



CF3 



I 



FaC — C - CFa RC— C — CF3 



(b) 



(c) 



CF3 



F— 



1 

C — F 



F2C — CF2 
I I 

F2C CF2 



F F F F 

I I I I 
F— C— C — C— C— F 

I I I I 
F F F F 



(a) 



6 9 

\ . 

> 3 1 



1 9 



(b) 
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c F 2 



c F 
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m *fXiCK HS :<fXi©8fea*^^6 0 s c c mRCf 
30sccmiO. -e©fi6©:/n-feX^»J:ai©ll]5S 
©}|5SltIaID{CL-c;53 1 wm©CFBi*fiKSiU, f#6 
nfcCFJgtC-oi^rhbim^. SB^ttao'SIS^riH-^ 
ft:. 

[0017]CnFm*'XiL/T«, CF4, C2F6 
. C3F8, C4 F8 3i<i:?:ffll»-5.C:<b*i-C#. t.fc 
Ck HS X/XiL/T{*H2 . CH4 , C2 H2 . C2 H 

5 , C3 H8 , C4 H8 ^ci'^ffltsici^s-cir-s. m 

2~04«5'5<?J:tg|S*. ?&«14J^CJ«JS!3tC-:>t,^r©iisg 
*^^L/, fillACCCn Fm **X©m<t n <i:©J:k^<t «5 > 
tSEIttKCK HS ;^fX©sikt©J:b*i-3TCi-5, I^N 
<t«|fll|©Sfii©35L';S{cgBlSb/c»fii3Wf'-3f'r*t). 011 



^tfia2-Ct>;?.«C4 F8 ArxRO'C2 H4 t}7.(Dm.^ 
l:bSI«^{i2. 3T?*^. ft:/cL/«JdS© 
7=-3f»CK Hs;«/X<i:UrH2 ^X?:fflt>ft:fc©-C* 
•5. 

[0018] tb3SS^©91^(COl»T», -^Ti^ 3 > 
aSfCCFJSi^ffJfiSL'. MK^©±fCT^l'5-<tJAm@ 
=&0^L/v 2^';3>Mi«S<!:©ra{Ci:b«m^^-^© 
Sffi*«lKL-CCFM©Jtg|S^*«!lSbft:. m«14© 

sSU^tCol^-riJ^ -^Ti^V 3>*Di{cCF]!i?rSJ^b> 

c © c F mmm<.mmm^^^mmM-cmn v . mm.^ 
^^\^±Mxc¥ mti^^r •> »; 3 >35^ 6*j*5nfc it© 

5S®i?-m&Ba^«3©?l*±lf:^ (kg/cm2 ) ©:^ 
^^^Ji^iOfc (-fe/N-xg^ . ig3©a'JS{i:o 

cir»^i»:s^>f-^-5 -J ^m.whm.m^Yi\5H-2oo^ 
mx.K mmmi i ss, a^^isft^^o. i Mmjm 

T©H:ft«ffi^tC J: 0 mk^h 0 0 m K f « ifel^fSia 
2 9mg f /s e c Ki^i5ft«JtB#ra 5 s e c©^r- 
CFM^c*H.rJfUii*i«il*tf ofc, Wbii^gHS^S: 
D (Mm) i-r-Si. «^ (3 7. 8 38)xi^a/D 

[0019] ff^^7.oymmti,c^ix:--t^fc^^c\t.itm 

m^i)i3. OiaTJ!f$C/< »2. 5yTr*'5Ct*3£> 
gT*«5. C©®ffl*«ffi-rSfiSli:tfX©jH*^fo1±© 
t5H^ia2 4'*4^t?7i^-r. Sf«tt(c-5liT»±^©liCil 
©i*^> 2 0 0 kg/cm2iil±*ntff'^W;^tCffi^ 

3i^/ci#^caia'J*5n©*J-e^^«!&< , c©«sEB«rEi3 

cf^ita-C^-r. i!3tCol»-Ctt. *iD/hSt,>t. fl»l?L 
««ffi*il^S<JifSO-C¥afb-r S i -J tPlMi)^ 
BSttcnc^/cZsi), 4 0Jii±SfS U< «5 0JW±"C*SC 
<i:*3i^:^T-*0. C©|5H«:04ctiMmr-^t-. C©<fc 

©F©J:b^*^<-rn«J: 1,^*5. F©l:b^di^jl^Si 

F©Jt**t^l*i. C-CJ«^*Sfi>i5:<i5:-5/c«)<b 

[0020] Se-^-Ci:bSim^*s^g< , *i-:>+t»^cS« 
14, S!3^?t«TSfcS>K:»02~S4©Mil«MJ^*i:i- 
-^^'7"y7••r■5ffiH■C&.5>C<^:^^»s$fSLC»o ft:/cL5S3 
JC-3(,^T», lI4©M^M«*^6i^nrC»S«^CF)g 

05»C4 F8 iiT^ScXfCl H4 :</X©S-^^;^ 
*figM*'XiLft:|S3^©7'P-t2X^ff^{C*iWSC FM© 
X^^feS^^TtiX-i^/ h;L'©M**jj^U. C©ie:^3t)^6 
CF3». CF2. CF»RO*C-CFx a5!)i^$nr 

[0 02 1 ] ia±©C i*'6±3^©l|]te©ff5Si-CfiH©L 
/cCFM«tt^^*i2. 4, ®«143&U 1 2. 

i9 2-e*t3> isfem^iiiu-c^f^ ut,»fe©r*sc 

i*s^*>?). iQ:*J±iE©Wt?«Cn Fm ;!/XSiytCk H 
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[0 022] :^mM<om(Dmnonm'C'it, m^:f^:^~c 

$) C F 3g©:<f ;^ <t L/ -CHaig-^* €. C HiHSIsS-^:*/ 
X. mtfC2 F2 tJ:^-PC2 F4 C<D 

C©a*ji*IS«0!lA«4 5 0 °CSgCDia^-Ctft> 

s> s *s, c o 7 p -xg«*^ 4 0 0 °ct^±ftft>n 

^(D^'XfCtb'^-C F<DfeWASd>i^j:t^. FO^WA^t^l^' t 
JllSfeW 11 2.0 



immm) cc-caijc^-r^'^xv^sti^jig^rffli^ 

C4 H8 C2 F4 (CF2=CF2 ) ii7.-m^<Z2 

H4 ;*JX5rMip4*'Xi;L/-r^<7 7 0 s c cm, 30 s 
c c mmy- 1 5 s c c m«>i3Sfi-CfiSMS2 2 WKfi^^ 

TMW^n Mm©CFM*Raiib/£:„ cn*^)fe{?lll 1 
*/cC4 F8 ii7.m>C2 H4 *';^iUt:^^ 
7 0 s c c mBX^A: 0 s c c mCr>Jjia|-C«*& UfcJilJI-B 
HSfeWl 1 i[S)«K:orCF|g|*RHg|Lfc. cn*Jtf5 

«?iji 1 i-r^o 

[0 02 3] cn6©CF|gl«:-:>t,>T, #J&ffiK;*jWS 
F. CF, CF2. CF3 ©ftfflSSa«55-«fff-Ci|iJ5e 

LfciC5S6 (a) . (b) l^mt^^ifi'^hUfc, 

[0 02 4] 
fiKHSiK <:t>e^>^ hP-A/m i n) 
2 6 5 0 



\mm \ 1 



7 5 



2 3 0 0 



l/^:«^{CBllSg05 1 1 (D-nifi F, CF, CF2. CF 
c©d;^K:F©^it*i:i>!&:i-^0«C-C^As=;^<c 
$ ti , C - F ^^1)mm. L- -r F ictSC-t < 

^©c-F?fe^>^4ffli-^fcJS^{ctt, i^,if5f*'xe^©s 

^Sl6fcj:»3, h^-iJ'«ji*s?^fiS$ti^. C-F 

ens, 

[0025] -:/JJ:b*5«^©l^:</X{C*Jl»-r«C2 H4 
i>Ctf)i-C^i>i)K C<Dm-^iCitF(DjAMifii&<ti:-:>'C 

[0026] L-r*/c*ife?^'c», mmtf:^T$>^c 

FJh<D^:^tb-C. — :3©C{C4ffl©CF^*^ife^bT 
l<»S5>^^ji©;«/XB?!l^«C (CF3 ) 4 •^C (C2 F 
5 ) 4 )5:i'**ite*'5i«>«i«K:j^^fcC4 F8 iS:^-PC 
2 F2 ;<7*Xfj:iiig^l>-rMl^Tfe<fcl^, C©j:'5tC-r 

n«c - c ;^ h 9 - i'«ji3&5f'p6n^t- < ^w^Stt 

[0027] ■^©ffiStCotiTti. 07(a) iC^-T J: 

^k:c {CF3 ) 4 ©tt^. c-FS^*5^n-c-ecK 

C S fct* F *i*S-^-r ■SCiJcrj:^<t#;^e>4aS*i. C*i 
JS^T-Si. SKC«,-#,^-CHty4-:J©C-C*S^«rW 



JC*f L-C C - C i|g^©jli»*S4 :&|o|(cE*s -ClK 

-O^fl^JjgSn.?,.. S/cC-C*g^iOS4fflK*fL/-CF©^*s 
1 2Mt?*S/cdti. ±ftil/rF©tS[*^^< . (Sl^ib^ 

[0 02 8 ] Cti<,ClffLXC4 F8 ©J;5lC3St^^© 
il^S7 (b) (C7n-rJ:^(C*SgS^Hnc^i' b'^- 
i'^iS^ri-SCiUrifSJ&S, C-C^^*S4fflK:*tL 

-c F oMifi 8 11 i^JS i»/cJi)Hsifm^*iiS < o r u iE 

^. SfcH? (C) K:^n-rJ:5(cC4 Hio©i:^«c#*$ 

j^c— '^^©«^. C-F ii^*5^nfc i t tCiijvr c *j 
ig^-r-2)t>i:f-c«^c< Ffefe^-r6ci*i6, *sifta«j(c 
='X7c:^iniJc c - c m-^^ima l- -r iz;*^ ^ r t ^ # < 

C4F8*'X. (CF3 ) 4 C;</XSLDfC2 H2 :t7X;£ 
BOsccm, 40scc mRO'2 0 s c c mOWL 

mvm^-r^t^ic^ti^o. i spaib. -eoffe© 
v^p-fex^m*5fe©^iifewi 1 tmwticLxmmifii u 

m<DCFm^lamhfc, Cn4llife0!l2 1 i-TS, 
[0 02 9 ] S/cC4 F8 ;^/XRO*C2 H4 iJT.^^'j 
1 0 0 s c cm&i>*2 0 s c c m<DmMrcm^htc)iX9\^ 
ttl5I«tCL/t:CF|K*fiftMUfc. cn'&lt^WZ 1 i-r 

[0 03 0 ] mmm2 l R0™^2 l ©C F|g(COC» 
T$t©^S£^ 1 1 ^ i R«K:©a^^tFfifrS'JS5&?fo 
i C 50 8 < a ) ( b ) {Cn^-rite**5f#e> tifc, * fcH 



0 
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12 lSc;Jt^2 itcoi>Tikii^%iS'^?tic 

[0 0 3 1 ] B{C2|s:^W{C*Jl»T, »*L/t,»J!i^;«/;^<b 

;<;;^iL-C»CH3 (CH2 ) 3 CH2 F. CH3 (C 
H2) 4 CH2 F. CH3 (CH2 ) 7 CH2 F. CH 
CH3 F2 , CHF3 . CH3 FJ^!>*CH2 F2 ^ci'* 

$tTC F 3^*';^ i c Hm:^:^t<Dm^:if:^<iCit^rmm: 

mma^m^K m^iiCA fs tC2 H4 HTsLom^ij 

X{C*sliTt*0 9{Cij^-r<fc ^K:C4 F8<OFiC2 H4 
©HiJ&^i!!S-&L/rHFi/j:-:.-r^iy>\ C - C ite^*^ J^rK 

3ns*>, :&oc4 F8 ©F <!:flfe:^oc4 fs 

©Fi*lr|$-^L.rF2 i^Co-CJRCJt. C-C#&^35iJfJfiS 

[0 03 2 3 F-F*g^fC^£-SJ;0»H-Fi|^(cAj:S 
1j1fiih^ts::i.it.)\,^~-timtsi}^. C4 F8 <D^OB!f*J 

tcc2 H4 <mTifi< i>mms-. ^ic\mmimv:^'' 

icM or c H F mo**;^r'abtv{*0 7 {ctfTcJ: -5 (c * 

13 1 4 
13 1 (/NVTXJ^tO) 
J:b«^l 1 2 
JttSWl 1 O^^T:^rj:v) 

C(D*§**> ?>^*:>S J: ^ (C C H F »©*f X 

;'C^^J:CF^i3!l^^i6n^, 
[0033] m±{C*sl»-C C F IglODIgSi XMOigg 

(D7"P-fe;^^ (Cn Fm *'X+Ck Hs *';^<D|fiWtC 
fflt^fc^ft^) «:45l»r«g^affiSS^:3 5 O-CRO-2 

aS^W 5rff ^ fci C 60 1 1 { a ) . ( b ) (C^-Tig 

^ft(cF©«ffi^*5a^^^5©i«^?>*^s= s?ciei^*5jf$ 
s£3 iT./c¥##7'>'f (c oi j-c iJiiiSic-r i o -c 

^> 4 5 0 •C«ffi*iERI!fC* -S/t*. C 4F 8 t C 2 
H4 :^':^t<Dm.^-^io-^<it. 3 5 0 °CSS<D:7'p-feXjS 

[0034] C C-ca 1 CD^S*ffl(,»rm^^2F«9© 

11;^ i c F sicDMM. mmmi.^^m& t (m%^w^ 

'^fciC5iai 2S.J>*iai Z<Di^^iimhiatc. Ml 2 

-li 



* ^4>F i Hi4:«iirt>-5©r-<D^J^©F iffe©^ 

^^© H i L •^■r < c - c M^*5?^)iS; 3 n-^-r t ^ <!: 
l^i;-c*ntfiiScMSS*t^t.^ci4;ei»L-t:(,>-5, ch 

F S^©:*/;^ J&fflt » ^ll^tbPli^^r-C # €. /c W<g < m 
^tcitiC^ C®^KJ:b-^TF©|^*5^l^;^Xf?IJ^«CH 
F3 ;</;^%i'^fflC^^Ci*si?$LI,^. S/cCHF^ft© 

CHF3 :</XSlO*C2 H4 if:^^^^ 6 0s c c mBLi>* 
3 0 s c c m©Sfea-C#li^L'. '€-©ffe©:>"PH2:^^» 

^©^t?ijl 1 i|5l«CCLT]gil*5 2. 0am©CFM 
^^ISL//c, cn*l|]!rfe«?«3 1 i-r^. C©^]^^3 1 

n-ytct c 50 1 0 iCTjiri^ifiWi^rift, m i o ©*g 
mt^me (b) tc^-r Jtij?«aii i i^ib-ir^AiS 
J: ^ (cc H F5g©*'x^ffli,ifc:^*sMWS^tt{c«n-c 

ate -5ii-r*>##ic lets i/T*j< , 

hD-A/min) net 

3 0 0 2 0 0.6 

6800 80. 8 

3 0 0 1 0 6.6 

3 1 0 0 5 6.5 

^7^^g^©/^••7-^r2. 7kw, C4F8*fX. 
C2 H4 iJT.'MfA. r 6 0 s c c 

3 0 s c c m.Va> ISOsccmiU. tgg-&©a®S 
fi* 2 0 0 -Ci Ofc. fiBEJS)5:i'©flfe©^«5fe©IQfe© 

[ 0 0 3 5 ] 0 1 2 (om^ti>'h^i)^i>x'? icmoifim < 
<&ot:i.»i. cnttffi:^*5iS<i^jSi'r^>©¥iS)e 
3 < ^c^>©-rffii4a*iffirttcix'3 ji*n^>jss*ia< 

[0036] 2ls:^BJ#«BE;^j4ffi;< -5 i ^ tXD^i^ 

< o T. ^Ad:M*i-C ^ 5 ©r-ti^c l » A> <!: I ^ 5 
jffj^aKC F^i-eoT^Mcotaj-riai^'j 3>»*gi 

[0 03 7 1 S13W. SI 2©7==-if^ir>yci*© 
:7■p■(2X^f|:©I^I-c-'^*-^T;^«:^?rOWi ->'Jn> 
a«±Kf#e>n/cC F)!itCot>T;^ h u;^©;^# S ijg 

mtiomm^m^tummx^yiy, fctcLS.:f]^i. 2P 

a. 1. 5 Pa{C|9:5£t''r:/0-feX^tf-3fc«^{CO(,> 

5- 
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[0 03 8] S = E <D) 2 /e (1 - V) RT 
tcfe.l,S : :^ h u:^. E : v; 

V : i/';3>a«©;j<Ty>tb. b : zyj^nymwom 

2> R : T : CFIgOMJ? <T 

KM 1 1 ict^*4{c J: o -CiTOicM^s^ D ^ 6 r * 
^OTSi 4{c^-rJ;5«:CF|g*s®S5K:^c5^i 

[0 0 3 9] cnccjtu-rcFPoM^tt^^m^JS^K 

«CF)gai^ASSii5^<!:T-2>©-C. C F 3 > 

tt«f—:/^CFM©^H(;caAOW:f. c© 
f — 7*^iii*i-r <t t tc C F ]^*J>"J 3 >afe:*i6iij:*5n 

€>!{p53&^^ms c i {c J: t:^f o fc, 
[0 04 0] ^c*j^je3fe©s i 02 mi>mu<Dm[^i>c$,i> 

s i O 2 ©l«^(c U n > il^l^lS^ife©^*^;'^ 
ti,>©r'. J^©i®?B14©]^m:^H5K:. A*i&ffifilt£;:'3*^ 

[0 0 4 1 ] 0 1 3©*SlftAie>MMA3*T-*|!^jh-ra/cd& 

ii*B#iC :j- > iC J; S iag|J©MS|i^^©i ^ > 5^#14^r 

^i>^J< tfcS 0 0WgS«'i!:>S<!:#;i 641,^*5. C:©i 
t(!S;]^jiSib-C4 0 0 0:t>y;^bO-A/mi nfel 
±*58aSL/J:5i-rst0i 2©i^^:?3i>»P>EE:^7Wl P 
a JWT-C* -5 C i *J»t! VlK C <omj^m.(D:^^ 3 
1 <im©CF)!i©^t-€.{C*fc-oT, i7';-^> 

i^igfc^^o-c. mra^?) 1 o~i itfe©^affi=fci/ 

[0 04 2] ttcmi 2©f-d'5:i-3/i:i*©7*n-fe 
X^mc*Jl,*T^^VT;^m±l€: 1 5 0 OWi 0. 2 
Paac^l PaCC*$l,s-t:^'!7a«i)3ii!fBjtg^cr>^'-<i' h 
tt (lfflSi5©^3/iH) =&5Si-<fctC^^^2Sc;fO. 8 

j:.^>v+--j!)J:;^#i,i©r. rg14a©J^4^-'i^+'-*57^# < 
^c^^. c-Ciit^j&itK^c-sifticiSEfJCF^pnirm 

[0043] ;XC^r-7-ri7aiS«;^3©A#3 iCFMi 



*1 00 0W, 1 500W. 2 0 cow, 2 50 0W. 

2 7 00W. 3 00 0W. 3 5 0 0WtC^<7iSSL-r/f 
$10000:t>i'^;^ ha-A©CFM^8 -O^^-^x 

/c i c 5 a 1 5 :c7ST)S**5ff e nfco -^-ii^ 

x:imVJ]UJi9\-(D^u-^:^^m^. PI«©^#iL. C4 
F8 C2 H4 iiT.'BLUh r ij:^^^>^ 6 0 s c c 
m. 3 0 s c c mSO* 1 5 0 s c c m©teS"C«#&L/. 
IKj^rO. 2 Pa. tgS^«fflMlg=Sr 3 2 0 °C, tSS^ 
3©^^'^'T;^II:^^ i 5 0 OWfc^^^b/co ^©flfe 
©^#«gS^©^©?gS8©»^iP 
[0 0441 01 5©i|iS»*i6t»*>SJ:5«:'7>f i'pg? 
m:>3*::^#<-r.2.tco4aTCFM©S&«Ptt*«|Si±L, IS 
^© J; ^ T^.'A- X icffli?(ijXtf /cfe©Slffltt*^ i 
^«t4«2 0 0 ke/'cm2 J^irfe-SC i^Wt bC^ 

1 0 0 0 wjy±-c* ^ c i ^. — 

aigs:t)®tc. n 6nfcc F M©ffiF*i©liJl©i^- 

ttJ&iH-ifcic^iai 6(c^-r«s«<b^r»), m^ijm 

»tt©f='- i ^fcli- 6 -7 -Y i7 ai^M:^{3: 2 0 0 0 W 
iiLhra5€.C<t*sM* L/l^. C:©fi?!|-t?«JtSlfS2F^© 
^*S0. 2m3 -Cft-SCi^i^. KS^S2©#fi^ 

D \c,smfi-^-< t> xiWLm-n\t~ i o o o o w/m 3 « 

±f*)-2>. v-ri57Pjg^^:>3*52 0 0 0Wlil±©^fr-CS!S 

tt*s(fij±-r-s©w. ^m3<7x©rgi4a©j:-^jv=^^*-*5A 

C-C*S^©5^*5^<i^j:.2.©-C»^tC»*i<h»J? 
tiS, *ycM/l^— t*i{)ilfi]i:-rS©»:7'^XvSgS©i^ 

[0045 ] ||(C*fc-7vf i7ajg«:^j«:2 7 0 0W(C^ 

^L/. igg^©^-«>fT;^^;'3*^^rcFjji©sg»14R 

'^fcici'Sai 7Ryfai 8tc^T^■rilS**s^ie.tl/c, ffe 
©■7*p-i2;^^m*ai stc^j^-Tf'-^'i&pjsb^fiKfc^i 

iBl— ^r^^o c©^**>6>'f-^r;^«:^©:^*SW 
1 0 oowfei±-c*-5ci*siifSbi», c©««|-c{*ms 

•&3©±ffi©ffi!i5i3 . 1 4 X 1 0-2m2 -C*.5C:i*i 
6. m{4ffia^*3©<ifi;UL^m:btt3. 14W/m2W 
±-C-*-5, i^£4sC©J;^>^c^Ccfct:fSCFIi©l:t»m 
^»3. 0«Ti+^iBO»*>©-e*r>/c. 

[ 0 0 4 6 ] H 1 9 wm)hL?M'^\<M-ti>f^Ar7.n 
:^j©fi!<??14€:iH'^fc4>©-c$>D. :7'P-fe;^^miS 1 
7,01 8©7'-if4<i;-:>/ci#i|^D-r-*S. 01 9 

■^AK^raoifitiO. 4jLtm-C*S„ COi^HJ&ie-'-f'r 
TTs^^i^^ < -r * ia«&3i*#t4*3^ < ^tS C i*i 
^*>-5, -€-©filBb«. 'f:i->(cj;4IHSP©WSB©;^>'< 
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[0 047] ;XC»-C2|s:»H^©fte©JISfe<Dj^SlJCO(,»-Cgi 
[0 04 8] ^ C'C:$?:mmmit. CF)li*S02 ift^Jg 

u'^^^d'snrtK ) ci(c«SL.. H 1 cc^j^-r^*' 
;^«t*&«P3 o*i6RitM*f;^m«C4 fs iixmfC2 

H4 i/;^{C|ni;lr02 :^fX?:^*&-r'5C<!:JCj:DlST>^ 

[0 04 9} 02o«o2 ti:^^m^mcmiMhtcm'^ 

s>s, 02 :^fx»?s&ft$nt:cFM<DCi)gr£;L/-cc 
02i /a f) c F M^it^WKx y s e>n 

'3CF)liC)i*L/TW02 K:J:^x v5^>i^3ie*5A r 
:i->tCJ:Sx-:;9^>5»'iiapJ;0 ^i^ni.^t^iLhtli>, 
fcfchC<omm-r:ktVt^(Dk r >f *>^CJ;SX-'^• ^» i^x 

[0 050] A r ii:^^-y''y:X-7ijXtl,xm^^td^ 
^. l*M:</X#t*&SI5*>6#lif6Stifc02 :«/:^»y^X-7 

;^^;ti(cj;0'!7x>'AK>^bri«i*afitt-cffi§?-r€). c 
©i|*«S2 0(c^-rJ:^{c!^K:)SW (rap©SK5>) ©x 

Aji**5tft>n^/c*. r:^-ii' H:b!!)5lftC»iagP{C>itL/ 
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